SUMMARY Lymphocyte transformation responses were studied in 21 patients with acute yersinia infection followed-up after the acute infection for up to one year. Eight patients had reactive arthritis caused by yersinia. The responses to the causative serotype of yersinia were significantly lower (p<005) in patients with arthritis than in those without arthritis. Stimulation with Escherichia coli gave lower responses than with yersinia, but with E. coli the difference between arthritic and nonarthritic groups was more significant (p<002). The responses to yersinia and E. coli were not correlated with the presence of HLA B27. Lymphocyte transformation by purified protein derivative of tuberculin, streptokinase-streptodornase, phytohaemagglutinin, or concanavalin-A revealed no significant differences between the arthritic and nonarthritic groups. The role of the enterobacterial common antigen in the pathogenesis of reactive arthritis and ankylosing spondylitis is discussed.
Invasive strains of Yersinia enterocolitica and Yersinia pseudotuberculosis can cause human disease. [1] [2] [3] [4] The clinical picture is variable, and host-dependent factors may influence the development of the different symptoms. Postinfectious, nonpurulent arthritis is a common complication of yersiniosis,5 known to be strongly associated with HLA B27. 7 Patients with this antigen more often also have other extraintestinal manifestations than HLA B27 negative patients.8 The major histocompatibility complex is known to control several cell-mediated immune functions. 9 On the other hand immunity to intracellularly invasive agents such as viruses and listeria'0 is mainly cell-mediated. Yersinia is also an intracellularly invasive organism. In fact it has been shown that lymphocytes develop a strong proliferative response to the yersinia antigen during yersiniosis.11
This all suggests that cell-mediated immunity may play an important role in the pathogenesis of reactive arthritis.
At present there are no available systematic studies on cell-mediated immunity in patients developing reactive arthritis after yersinia infection.
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The disease is an interesting model for the pathogenesis of reactive arthritis, since the aetiological agent and the clinical picture are already known.
In the present work we have studied the lymphocyte transformation responses of patients with yersinia infection, either developing arthritis or not, from the acute phase of the infection up to one year, using yersinia, Escherichia coli, purified protein derivative of tuberculin (PPD), streptokinasestreptodornase (SK-SD), phytohaemagglutinin (PHA), and concanavalin-A (con-A) as mitogens. Lymphocyte cultures. A microculture using washed blood cells based on a whole-blood micromethod1 12was used. 3 The main interest in this study was focused on the possible differences in the cell-mediated immune response of patients with or without arthritis. The response in each case was tested with the same serotype of yersinia which had caused the infection. Fig. 1 shows the responses to yersinia antigen in the 2 patient groups. The presence or absence of HLA B27 is recorded marked for each patient.
The responses were highest in the acute phase and declined during the one-year follow-up period. The mean responses of patients with arthritis were significantly (p<005) lower than those of patients without arthritis in the tests carried out <12, 12-3, and 3-6 months after onset of the infection. The difference was most clear in the first samples, where the mean response value of patients without arthritis was 2510 counts per minute (cpm) and that of arthritic patients 1230 cpm. After 6 months there was no significant difference between these 2 groups. The mean values were then 320 cpm and 280 cpm respectively. LYMPHOCYTE TRANSFORMATION RESPONSE TO E. COLI, SK-SD AND PPD Fig. 2 shows that the E. coli antigen also stimulated a response, which was generally less than that against the yersinia antigen but otherwise mimicked the responses to yersinia. The mean response of patients without arthritis was 1670 cpm and that of patients with arthritis 290 cpm (p<0 02) in the test at <12 months after onset of the infection. In the test at 14-3 months the values were 920 cpm and 380 cpm respectively (p<005). Responses measured later showed no significant differences between the 2 groups.
The range of responses to PPD was extremely large in both the arthritic and the nonarthritic groups. The Secondly, it remained unclear how the tests were timed in relation to the onset of the infection, and a direct comparison between patients with and without arthritis cannot be carried out in the same way as in our material.
It is of special interest that our patients with arthritis showed significantly lower responses to both yersinia and E. coli when compared with patients without arthritis. Both of these bacteria possess an enterobacterial common antigen (ECA), as do salmonella and shigella,"4 both of which can also produce reactive arthritis, especially in persons having the HLA B27 antigen."5-"8 It is remarkable that the lymphocyte proliferation responses to yersinia and E. coli showed a similar decline in the responses with time. Furthermore recent studies" 20 have suggested that klebsiella, also possessing the ECA,'4 might be a causal agent in the development of ankylosing spondylitis. Taken together all these findings suggest a role for ECA in the pathogenesis of reactive arthritis and ankylosing spondylitis.
The normal and similar responses of lymphocytes to PPD, SK-SD, PHA, and con-A in both patient groups indicate that the weak responses in arthritic patients to yersinia and E. coli are a specific phenomenon. The present results do not indicate whether in arthritic patients specific suppressive factors are generated, or whether their lymphocytes respond more weakly to the intestinal yersinia infection. We have observed that gastrointestinal symptoms are milder in the patients developing arthritis than in others; in most instances these patients seek therapy because of the arthritis and the abdominal symptoms become apparent only in recollection. This may indicate that the inflammation due to yersinia in the bowel mucosa is weak in these patients, permitting prolonged persistence of the micro-organism.
This would fit also with the observation2" 22 
